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\"‘A descripiion is glren ol a non-sterile aprparatus for cultivation
with automatic irrization and its possidble apnlication for studying root
secretiona. “wo factors, which appeared successively in the culiure solu-
tion of Centoures scabiosa L., broke the dormancy of seeds of Orohanche
mingr Sutt. One of these factors was equally aciive on seeds of Orobanche
rieridis Vauch.( ) S C ‘ ‘ ’ T

/
INTRODUCTION

We ere contimuing our work on the germination of the Orcbanchaceae
oy studyinz the activity of the culture liquid 6T Centaurea scabiosa L.,
Erynpium earrcstre L., Hedera helix L., P%cris-hiencioiﬁo L., Trigonella
faenurarrageun L. on the ge tion of s -of difiersent species o
Orobanchncone wnd Phelipeag. ' Ve observed that the activity was a function

T the concentration of the culture liquids and of the tine of exposure of
the sceds of the parasites to these liquids. This finding enabled us to

. excmire, with precisidd; the role of these two factors.

We descride in this article the mothods used for the cultivation
ond biologicui tests. Ve investigeted also the activity of compounds
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rensth and supplen .:::‘..cd
- oy solalion 3L of ..,‘.u.‘ for Treviain: > utise Tron was added us
] :*w:r:zc'chlo:-:an 0.226 c/;te:-. fne 7 wes cafusted Lo 7.2 with KO in the
x-:-,t 10 Liters usel.. Later onm, DI ,-.2-7.0 wus raintained without any
al ‘ust:-cnt, ever when fresh solution was addad to the apparatuc.

.2 Ap")a.ratus
e o '::L'M.'L.zmﬂ dishes {eristallisoirs) (.J.) 12.5 en in diameter and

6 5-em deep, served as culture vessels. (lass tubing of variablie dicweter
A48 fm) was place(l Tirdormly 0 & depth 02 5 em. Glass beads of different
"&w.ete*s (z-8 r‘n; were plzced into the vessels and ...o:’nﬁd 2 leyer 1 3 cm
deepa. A strip of black paper was Tos texed on the cutside, covered tie side
21l and prevented the growth of nlzze. The surt ace was covered witn a
sreular sheetv of black polycthylode (3), provided witk parallel slitas,
£ 00.1‘. 5 mm aperts] A glass tude (C) of 10 rm diaméter formed a smatt, frec
m beads;. into which a second ‘tude {D). o2 smnller diame«er was placed,

” cor.necte& to the nutrient sJ.ster'

B .-.,oix crystall zing’ dishes vere 'oined to're..her 'by ﬁolyethvleac tudbes
.(E)» and comnected with a main flask (x-) which served as a distributor

-" &hrough a sypaon. (Fiz.
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Tin por owcn:. n3 ©F wat mrservein oo earefully stoppered, so tivd
-9 et

cir condd entor only .I'OU:C e eordudt Ve e

Yhon ke level of the Liguid fell o (‘.“)’ s the ouifice of {I) beeare
exnosad, oir eatered and reached ;;'.-e reszrvolr wviare 1t cz2lidrated the pras-
sure -«nd prodiced bubdles, witlel arlieted the culiure iicuid end dispersed
the nrecipitate which apoeared on account of the olevated pi. Sincg the..
liguid descended by gravity, o vacuum vas crested ia the reservoir, and
the outflow stomped. Vhen the level of tre liguid in T rose, no more air
was avnle o cilter conduit {I) and tz2 syctem was again, nmormentarily, in equi~

libr J.JJ'.‘I-

The orilice of tude (I) was slaced 4 em above thez botiom of the
distrioutor . :

.u.;.e seL-up was primed by "ra.va.ty, the upper stc*‘me‘ o tae reaervoir o
was lift tube (G) was closed.

. When the n.ztrien solu..ion rencwed, it becare necessary to re-
Ti1l the reservoir to not more than i+/51m ot 1ts capacity in order to ha.ve
tae system function properly

Disecstimous feeding permitied partial aeration of the roots. A
very important aeration wes done once e week: the dreining of the solution
vas interrupted by pinching tuve (J) witz a pinch-cock.

3. Planting Seeuinas

Seeds were germinated ia Petri d.ishes on sheets of filter paper,
lyiag ox top of hydroph:uic cotton, saturated with vuter. The seedlings
that vere cbtained were transplanted in the cotyledonous stage, using 30 .

plants per crystalnzin; d:uh for Centaurea scabiosa L., Pieru hiem o:l. ]
o Trtroneils faemine L ot soaions

Alter sevoral days, thonomlhvelorth. uluuonmmcmm
the irrtsat.on vag started.
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_w,r;",, | THE oultuves mmmammmmu"m-.

Eigt" type flucrescent s R 3&0 vatts, at a distance of 10 em, opsrated
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a) oo ant were 150-
<0 Lased woen
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; L arn present

e 'NOT REPRODUCIBLE

LRI é-u-.,,u-.'.l‘:'. o d.—o.....:- ot o -
Lous, asepiic culbivie
tinzg g 220% sultable Tor 1.,.1.,
PR IRG ¢ 3P < I
[ R TR L SR waen ironsplanted,
Tindshed -linus showed cons 38 SOmE v re dgominaxst,
oo o vWadle otncrs seemsd dorfncled. % it eguen t’v ocserved
; - with Pieris hierseioddes L., grovm side by :ide, that after six months of
! I eultivation coir= sianis Tloverel, walle ov3igs nal only o few leaves.

IR e e "vﬂ(.....-a, the mo : catase of providing a rela-
L tively larze crop of active wislozical miverizi. .1.;0, it indicates quali-
’ -'Lative va“l..'cmns in roo.. excre X o.-u o.u“.z:;, t.‘e -..1 wo mnth.. of cu.t.ti-

o SOIJE.'IGL‘I AD mmﬂl.ox C7 SPIIULATCRY COI"" URDS
-1 I..olauon .

Pl : Five days before introducinz the nutrient liguid, the placis reccivad
@ o2ly distilled water which tended to lower the conceatrabion of the minural
v +¢ in tho crystallizing dishes.

o T™e same culture was sc‘rp...ed in intervels which were at least three
© Weeks apart.

v The culture lolution was ﬁltercd, evaporated to dryness under a
-partial vacuum at a temperaturs below 40°C. Tue residus vas mso. cd 1n
2 nl of water and used imuodiaiely or stoved at -4°C.

ﬁiv':’ Bctting up. Di:rcmt Tests

.

L . #toppored vith hemolysis tubos). A Durieux Piltor No. 260 (12 mm diometer)
1. . was placed on the agar. msmtmmmwmmmwm
b : ‘:ncds that vere tntod (?u. 2). )
j' m cnpsuxn, mrod (13 uccribed, vere pluod 1nto the. holu or

_-33 g--.-»-‘ahucoﬂexuu The entire sotup vas mmm.mmu
Lo 15 om dlametere chnorauununwmm;omaum-
Co0 o ted atmosphire (Pig. 3).

A@rosiinnarmnmdmwpolyewumee s (vhich were
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2. 2. A. Copsule f11led with wnar io distilled walcr
B. Durieux FPilier io. 265 cn waich the seeds of the Orobancheceae
were placed

C. Cornlaolo umih ceen I00m obove

B

NOT REPRODUCIBLE

ige 3. Potri dish with the proper amnaement, ruﬁy to reee:.n p.teees
‘ “of the chrmwgran %o 'be tasted

‘We preored tals method over the drop method of Brown et al. (:.,z)
,m over he concavity shect methed of Sunderland {(6).

Our setup ‘couil da eqmlynuuum:tnhrtm.spemm
w‘;?agemimt.onof:m:,-pollmmimorhtcﬁxsormmm
T.ace urouiavs ave vary sizilar to our problem, i.e. the dreating of domm
a*'cv.c:dc's.cmspro& by the host organism. In soms cases, the
:‘.w~utnu.*‘..a.. emcm Teact to the stimulants, consisted of tiny
c.“.mz‘. R . . . B - ) . i . 8 . ‘ v o

»
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© Scews o7 ‘c.-- Cillerent Cioxtioshzecoc under ifnvestigotion were stored
m *“ Cfo..- ﬁt Lobo
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- One 'r':.**'-z’ .." are eren ‘-:-; L autleltak Tty of seed vas removed
am.. 3lagel solvioen wwO sacziI ©F JLLTer ey, n 35 ayérophilic nois-

s tenci eoizon, ir = Peurd disa.

, ‘c.’hen They were needed, the seedls were waskhed on ¢ Svinmy Filter by
-___a.":tecr.ni.cue Ceserided earlier (3).

‘The emnie co'v'c::t*afcd sclution, oOotained a5 descrited above, was
»—di.x...tu. in o Lesmlos of bozolysis tubes. Arsiroximately the sare it oF
vashed secds was pluced 1n‘bo each iube, sioppered wilia a2 polycthylene cop- |

X sule opd placed among the samples. Sanplesverecmecudvithacmtte
gmmmvmww

Rl " fhe Mmﬁthdmmnthe tubes m‘ive-::imte intervals
i<+ ..ng the '*st half bour, then after 1,2,3; 8,16,32,48,72 and 96 Lhours.

3 Ar"'r samung, the seeds wers agzin vashed 4n a Swinny Filter with
&mmzdunmmdmspmdmt\“tha’hﬂemdmmmm

m ?e‘ri ddshes were incuboted in tariess at 21°c. Germinated
m u:a co\mm ;m:- 15 days. :

g Inneryau,mm.o‘we.mmm:ecumummm
“tabulnted. Curves were dvavn whiick represent tae variation in the rate of
m?nutwammmwun(mma

mmmmmahmm
'vm.wnmms.w

?' h) mu

u z g Scp'hubor ,m mmmmmm
"L S s, whas, .

: .mmuzmmmuawmm

Ogmmmwm‘t mﬁmmmm&wm
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Ia ard-er establish cuives correspozding to egusl exno.urc thus
1t tcemed best to shwontmmphmcmntratm: szther thar the
diiutions. mmdﬂu‘m#@ﬁmmwuswsl',“'*“

Sacmamcmrofm:'m, 196, ‘lh'onmngm.s.m
mmm 1/1,1/2, /10, mo,:./munlleao,

- mmummmtm mamhmmt:mﬁ
mmmmw.

o Maﬁu“mmmm ‘:hﬂ.rtta:h( 5)

-:ummumzmssmwm,mm one riaS)
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Tai s-L'k LA R1A

RS N \_‘..-.3.\.:1 of the _Tate of zeTmination (% G) of seeds of 0, minor

< .

Suiti as 2 funetiia of the ccacertration of 'blOlO ca_.ly active co: pounas

. f»~-~»ia».~shc Last soln.ions (m . October 19, 1901+)

O

-ay G'onclx:s'io.-_s,
R
n) The value o2 G=£1% fo» tne concertretion 200 ard an exposure
~sime o7 10 minutes {Toble. .LI, Fig. 8) is probably an error in tecinique
~vaich ogcwsred when the seeds were vashed. ‘The curves derived from the
sane coneenuration wer sufficiently a.b.kc except in-this case. ‘We believe
T vu&u & ad paacmnt tha filter ‘cauged S.nconplete wal m.no.

b, m’amnms curves of soual eoncentra‘buons in Fig. 5, e are leu ’
. \conclw:’.c that thae culture liadids of Centaurea scabijosa L. contzined wo -
. *Brmuml..- A and B vhich submilited the geritination of the seeds of 0. minor
Suui. ‘hr.\:o ¢o: Jounds had & miximan e 2liciency. after exposure tima of u
am ?2~ﬂr.., reap&“iva]y, for the seeds: of "the pa.rasitc. S

0 mhe :lo:m.ncy or the saads o.; 0. }3 di Vauch, was enly ‘*ap:.o.w
broken Wy Conpound A

e) Cmpar:lng curmn of equal concestration in Figures kasds o
indisutedthat compourd B wag preseat in the cultuve liquid of C. scebiovsa

L. &t o time Vasn the plante Vere m the tvo-laa... stage, bu‘c m
A memd mich latexr. - ~ L |

: &) Wning Pig. 6 iﬁ.iqam the probable ex;stence of a thim )
> no.mmd {2), sapadle of breeking the &rmancy of the seeds of 0. mino:' ‘
L ..t;. nﬁo. L) vsz!y short wom ‘b!m, i.qJJaftor 25 nﬁ.nu‘ces. S
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2 the spectrum of plonts

' *u%*amy "

P*o'acc:;l

AScemin'f c.zroe*atog;:.f“y vas used. Crude cqrcc;:’..ra-;e&' "dlut‘iéz;s
POt j?iﬁb- g micronipst on a h“e O““ Tagtran . No 1 paper. A mixture
catic acid svwater: tz:.:.'b, V/VJ ¥as used in 2 Bell-jar. (°1°°h°)

A

f‘*ont ey mezked, the ciroantogran
“tauwperciure. Bouidistant lines,
pa.:-t *::_ra.\.lel 0. the startm;; line, were dravn. Sirips perpéndicular
p_at line, aprroximately parsliel. to uhe irectiom of the xr.igra'hion,

Jverae then sut oub.  Anino acids were made vi 55ble by ninhydrin, sujara =
& other ‘Gheats” «

5 , by eniline phthnlete: (5) end p-anisidine phosphate (4).

; 33.010@#:5.1 tests were 2150 tr:.ed. Strips: 0.5-om wide' were cut 24 each s:o“ _
i -sbove sprays. A tetal of 27 s:got- was noted. ﬂu-ec samples
: the Pirst spot clearly shown by te solventa, the 27th’spot walch
mw‘meam By‘ saturated Vaport am a ‘u..m pteee of murv;pupe

; em‘;y-‘night eo.psu.-.es ‘illed w&th sm 'me:m prapnmd on onu i'ﬁtaz

on Waich were also placed secds of Ofcbanche, previously vashed v'i.‘bh

"ﬁﬁ&ﬁﬁea water (Pig. 2)." Strips of the mqéam vere phced‘ over
\ nni‘- prapared. in tais manner. © , )

One Po'bri dish was used pcr strip per spec!.u.

ST Geminatad sced.l were counted uﬁ:er 15 d-.ys, Juct as s dm
cyefore. .

. "b) Results

. . ., .o . ‘,X
o . : : t
N 8

Cuwlture ..iqnida o? tha o:tpariment o:‘ Septam‘ber 2.6 196';
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C Lz the “c"c:r..g. ze of germingl
') 0] s &
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Yo ZaTlduwds
Urnfortunsiely,
-~ -~ KN
o~. i emw:. sent of COctover 10

T w..xcn ‘reschol 2bous
ard T2,

red

1

Witn 8 S m.cridz.s seca.s,

Lo secds A
nO GEeXLAn .u.:.Ou ab il R

we wers Ln_ﬂle 1o c:xrcmhcr-*ﬁm.

holes vi T co-::owr..s 'r.‘.::t moved Iorthosty,

: ~erminatinon, starting with Rox103s7C.
luerease until {ae mexrisum, xrcntzo*aed coove, W

I - !NO'I“REPRODUCIlaL:

("‘

.\ § Tor 0. minor

';_-:-: proe V’q'...GS of ¢0.1, 9.,.2, 0.0 -arld

20% wes irerecsed oy - compounds havin

she genses -ovtion o cach cormouad visivle

the culture liquids

They ware Tollgved by cormounds which

T, Jollowed dy conrov-'is wid
'r e irorovenment cositinu.
as reached.

vere, in

of the chronciopram Which were alsc most active for the germinaivion of O

zinor secis, except In ope case,
vest. -
Laca more 11n~i d m nctiv:t‘cy.

rea.:_;en»s ucad.. L

No .bemimuon occurred
7c-) : Cbmlusions

ia which slower moving campounds were

Cua

-

noximm % G wvas obtainezd with thone portioas

e wlsd observed that the active region na.ving lower Rf va.lues wus

Ea.cq qut vhieh nrod.uced zo..es of gemnation vas not always revnu.led ISR Y

thecontrols. S e

"No ecmounds bro.m the dormancy of the seeds of Orobancho rinor

.a.xtt. and upva.wed on tho chroratograms, of the culture liquids
They had an Rexl100.

.taurea scrviosa L.

Cen~
‘of about 70 and 92, respectively.

-

ﬁe RpxJ00=02  substance pdght have been campound 3, ‘made evidant by testing
'ahn ccndent"z‘.ti'ons end langth of exposure time. Compom A induced germi-
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